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Where we need to go
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Examples of associated technologies
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The Forest for the Trees

What good is Carbon Neutral... ...If it costs the earth?
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A Better Way
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Slower, Smaller, Cheaper... Better?
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What New Approaches are Needed?

Deep water Low-Cost Transport
Renewables

High-Latency
Communication

Remote refueling

Autonomous navigation and
problem-solving

Autonomous grading & collection
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Where Else Could This Technology Be Useful?
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Where Else Could This Technology Be Useful?

Deep space P Low-Cost Transport
Renewables

Periodic Collection
High-Latency
Communication

Remote refueling

Autonomous navigation and

Autonomous grading & collection h
problem-solving




Why Now?
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An Expansion Like Never Before

Cost to Orbit, Per Kilogram
P l

$51,200 ‘

Space

‘

Today, launching a
spacecraft is 10x cheaper

829,600 . Shuttle

$12,800

than it was a decade ago.

$6,400 —
SatJrn

! ®#—An

$3,200

#— Falcorn
Falcon

$1,600

O)
]
9]
a
o
o
=
o
X
=
o
o
s

Heavy  ©

$800

$400

Starship

$200

$100
1960

Saturn V
|
.! Long
Space
Shuttle March 3b

Angara

otarorhr—

(estimate)

Starship :

nﬂu

Falcon 3
Heavy y
[ \‘
A

W
A P -

Center for Strategic and International Studies

QrpQ-@

CHANGING WHAT’S POSSIBLE

Armin Schieb




Why Does This Matter?
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How can ARPA-E accelerate the development of future energy industries?

Dr. Simon E. Freeman,
ARPA-E Program Director
Simon.freeman@hg.doe.gov
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